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10 Title of the Invention : PASTE NICKEL HYDROXIDE POSITIVE 

ELECTRODE PLATE FOR ALKALINE STORAGE 
BATTERY 



Dranslation of Column 2. line 33 - Column 4. line 19 
15 [0008] 

[Preferred Embodiment of the Invention] 

In the present invention, paste nickel hydroxide positive electrode 
plate for an alkaline storage battery is formed so as to contain a nickel 
hydroxide active material coated with a compound containing a cobalt 
20 having a valence exceeding 2 as a principal component, and a cobalt 

compound having a valence of not more than 2. This configuration enables 
to provide an alkahne storage battery having an excellent high efficiency 
discharge performance. 
[0009] 
25 [Examples] 

The following description will discuss the present invention in detail, 
while referring to Examples. 

[0010] 
(Experiment 1) 
30 (Example l) 

A nickel hydroxide active material was obtained in the following 
manner^ nickel hydroxide was precipitated by gradually adding an alkaline 
aqueous solution to 1.5 M nickel sulfate aqueous solution while stirring the 
same so that the pH of the 1.5M nickel sulfate aqueous solution was 
35 maintained constant, and the precipitate was filtered, washed, and dried. 
Then, purified water was added to the powder so that the powder was 
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dispersed therein, and 10wt% cobalt sulfate aqueous solution was added 
thereto while stirring the same so that the pH was maintained constant, 
then, filtered, washed, and dried, so that a nickel hydroxide active material 
coated with cobalt hydroxide was obtained. The coated cobalt hydroxide 
was bivalent, and a content of the same in the nickel hydroxide active 
material was 5 wt%. 
[OOlll 

The foregoing active material was subjected to a heat treatment in 
air at 100°C, so that the coating cobalt hydroxide was oxidized so as to have 
a valence exceeding 2. 
[0012] 

Next, 105 parts by weight of the active material, and 5 parts by 
weight of cobalt hydroxide as a cobalt compound having a valence of not 
more than 2 were dispersed in 0.4 wt% carboxymethylcellulose aqueous 
solution, so as to prepare a paste. By filling the paste in nickel foam 
having a porosity of not less than 95 % (manufactured by Sumitomo 
Electrical Industries, Ltd., Trade Name: Celmet) and drying and pressing 
the same, the paste nickel hydroxide positive electrode plate A of the present 
invention was manufactured. 
[0013] 

The positive plate A and a known sintered cadmium negative 
electrode plate that has a sufficiently great capacity than that of the positive 
electrode and has already been partially discharged by a chemical 
conversion treatment was rolled in a spiral form, with a polypropylene 
separator to which hydrophUicity was apphed being interposed 
therebetween, and an aqueous solution containing 7M potassium hydroxide 
as a principal component was used as an electrolytic Hquid. Thus, a closed 
nickel-cadmium battery A of a KR-AA size (hereinafter referred to as battery 
A of the present invention) having a nominal capacity of 1000 mAh was 
manufactured. 

[0014] 
(Comparative Example l) 

A positive electrode plate B was manufactured in the same manner 
as that of Example 1 except that the nickel hydroxide active material coated 
with the cobalt hydroxide that was manufactured by the method described 
in Example 1 was used without being subjected to the oxidizing treatment, 
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and further, a battery B for comparison was manufactured. 

[0015] 
(Comparative Example 2) 

A positive electrode plate C made of only an active material coated 
5 with a cobalt hydroxide having a valence exceeding 2 was manufactured in 
the same manner as that of Example 1, except that a paste was used that 
was obtained by dispersing in 0.4 wt% carboxymethylcellulose aqueous 
solution the nickel hydroxide active material coated with a cobalt hydroxide 
having a valence exceeding 2 as a result of the oxidizing treatment 
10 described in Example 1, and further, a battery C for comparison was 
manufactured. 
[0016] 

The foregoing batteries were subjected to the following 
charging/discharging cycle 5 times^ charging for 15 hours at 0.1 

15 CmA(lOOmA) at 25°C, then discharging at 0.2 CmA(200mA) to IV, 

thereafter charging for 1.2 hours at 1 Cm(lOOOmA), then discharging at 1 
Cm(lOOOmA) to IV. Subsequently, after they were charged under the same 
conditions, they were discharged at 3 CA(3000mA). Comparison of 
discharge characteristics exhibited therein is shown in FIG. 1. 

20 [0017] 

FIG. 1 shows that the battery A of the present invention in which 
the positive electrode plate A was used that contained the nickel hydroxide 
active material coated with the cobalt hydroxide having a valence exceeding 
2 as well as the cobalt hydroxide as a cobalt compound having a valence of 

25 not more than 2 exhibited smaller polarization upon discharge and a greater 
discharge capacity, as compared with the comparative battery B in which 
the positive electrode plate B was used that contained the nickel hydroxide 
active material coated with the cobalt hydroxide having a valence of not 
more than 2 as well as the cobalt hydroxide having a valence of not more 

30 than 2, and the comparative battery C in which the positive electrode plate 
C was used that was made of only the nickel hydroxide active material 
coated with the cobalt hydroxide having a valence exceeding 2. 
[0018] 

This is considered to have been caused for the following reason. In 
35 the battery A of the present invention, the added cobalt hydroxide as a 

cobalt compound having a valence of not more than 2 was dissolved in the 
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alkaline electrolytic solution, and was deposited on the surfaces of the active 
materials and in gaps between the active materials. Then, it was 
converted into oxy cobalt hydroxide, thereby functioning as a conductant 
agent. Therefore, the battery A had better electric connection than that of 
5 the comparative battery C. 

translation of Column 5. line 37- Column 6. line 32 
[0023] 

It should be noted that in the positive electrode plate of the present 
10 invention shown in the Examples, cobalt hydroxide was used as a cobalt 
compound having a valence of 2, but the same effect was achieved in the 
case where cobalt monoxide, cobalt suboxide, cobalt metal, etc, was used. 
Furthermore, the method for oxidizing the coated cobalt hydroxide is not 
hmited to that shown in the Examples. It is possible to use known 
15 methods such as the method employing an oxidizer such as potassium 

permanganate, and anodic oxidation, etc. Furthermore, present invention 
does not obstruct means to improve various properties of the positive 
electrode plate by coprecipitation of nickel hydroxide with cobalt, zinc, 
cadmium, etc. 
20 [0024] 

Furthermore, needless to say, the paste positive electrode plate of 
the present invention is effective not only to the nickel cadmium battery, but 
also in alkahne storage batteries having negative electrodes in which a 
hydrogen-storing aUoy, zinc, iron, etc. is used. 
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1-15 \fA.% to the nickel hydroxide. When an alkaline 
storage battery is composed of such a positive electrode 
plate, because added at most bivalent cobalt compound 
solves in alkaline, aqueous solution, electrolyte, 
deposits as cobalt hydroxide on the surface of nickel 
hydroxide active substances coated with compound 
mainly consisting of over-bivalent cobalt or in a gap 
between the active substances, and transforms to 
oxy-cobalt hydroxide by formation charging or others, 
electric connection becomes well. Using cobalt monoxide 
or metallic cobalt Instead of cobalt hydroxide, as at 
most bivalent cobalt, also provides the same effect. 



(54) PASTE NICKEL HYDROXIDE POSITIVE 

ELECTRODE PLATE FOR ALKALINE STORAGE 
BATTERY 

(57) Abstract 

PROBLEM TO BE SOLVED: To provide a positive 
electrode plate of which high -efficiency discharging 
characteristic is improved, by providing it with nickel 
hydroxide active substance coated with compound mainly 
consisting of over-bivalent cobalt and at most bivalent 
cobalt compound. 



SOLUTION: Amount of compound mainly consisting of 
over-bivalent cobalt which coats active substance is 
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